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^^^o.S. S^-er>Jl ^##^r ^Hl*>7fl Jl-g^r^^r ^Jf^sHt 

C: 0.003-0. 005%, Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al :0. 01-0. 08%, N : 0 . 004%°1 , P:0.03~0.2%, 
Cu: 0.005-0. 2%, #7] Mn, Cu, S7> S?i Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20# ^"sr} JI , 

i^-^xl Fe ^ 7M *7>^*t lr^#S ^##^1 ^ 5-371 7> 0.2^m<>"|^-S. ol^-^^lrf 

£ 1 

^^7j-^ ; ^Jf^sh alTj-S, 2*>7>^-#l ^ , t^t-IH^ (Mn,Cu)S 
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^f^^ JL^-S. ^<£^&z\- n. ^^{BAKE- HARDENING COLD ROLLED STEEL SHEET 
HAVING HIGH STRENGTH, PROCESS FOR PRODUCING THE SAME } 

^ ^rdif-^ ^^^^ 2:^}^ nl^iltt ^-i^l ^1*11 -H-g- 1 ^^ ^H^M ^ 

<4> 7>-^^> ^ iq^r i^^lH^^r %^>7l .^jf^if ^<£#:£oi ^o) a> 
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< 5 > ^jtL^tg ^"g^^Hfe- ^Mi^-7.fl<?l Al-KillecPj-:4 IF#( Interstitial Free Steel H 

<6> -SMi^Sl Al-Killed^ ^^Ml^ ^ <&£\ 3L-%-&±.7} $r^is}51 $X°] «1 X\ ^ 

^-H^^^i 10~20Mpa ^5L$\ 7>^rf. ^^-^^ i^B^ # 

^ v ^m 7 o^°-5., °1 IF7 0 >^1 ^^sl-^^: ^<^^r I¥^r^. £_ 

IF7 0 K^ Ti 5£^ Nb^) ^7>^3i)- ^7}^ ^H^H ^^-*V ^ ^# Tj-^] 

^-Sr>7fl ^Jf Tjsj-jp^ «-c^ ^H^. i^sj-ig IF#^ 7^-f <£<i| ^» 

^■-8-^1-71 ^SJHtt ^71-5^ ^ OHE]-, %7}5\±r Ti JE^r Nb^ Ti , 

Nb^ *v-g-^M ^-^Kr %, €^ ^fl-f H$H*1 shekels 

^S^L7> ^-f^, ^^>wl-g-£ t^o] o^rf. 



<8> Ti, Nfrl: ^71^1 #3. JH-g-thM ^^sh^^r £ 

[^^I ^ ^ 3-8-] 

<9> ^1-71 ^-^^r ^-&>7l ^<£#^^r, ^^%5. C: 0.003-0. 005%, 

Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N:0.004%°l^h P:0. 03-0.2%, Cu:0.005~0.2%, 
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#7] Mn, Cu, S7> 4^ 2^ Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20« ^-SfciL, Fe ^ 7] 

B)- £-7>s^ ^#5. ^3.7] 7} 0.2^iic.l^>S ol^.<>|^r|-. 

<io> £ ^oflAi ^#l-^r MnS, CuS, (Mn,Cu)S^ ^Bfl-& , °lt ^##^1 

2.3X10 6 7fl o-| -y-ol rq- . #7) 0.5*(Mn+Cu)/S:2-7^ 2:7i^H] A 1fe ^##^1 £:3.^7> ^7>^. 

<n> ^tt, •& ^^^"^r ^lS^^r, ^^%3. C: 0.003-0. 005%, Mn:0. 03-0.2%, 

S: 0.003-0. 025%, Al :0. 01-0. 08%, N:0.004%^*>, P:0.03~0.2%, Cu:0.005~0.2%, <#7] Mn, Cu, S 
7} cf^-oj Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20l- ^^l-JL, Fe ^ 7]b\t ^7}s\% -fr 

2^3^ 1100 °C^>1^ ^r£S 7fl7>1tb ^ *FfSl ^-SrS* Ar 3 ^Bfl^ ^ # 

3. *H 'IZi^^Ka 300"C/min^l^ ^z^j! 700°C^^ ^t5.<*IM ^#l*]r t}£-, 

50-90%^ , a-«!-i-a 500-900 °C <£^r^-^H= £tl-«H ^ 

<12> o-|-8r> j M}-^ #A||*| ^^^rf. 

<13> ^ ^^^r P^7> JL^S. ^^^} Ti, Nb# ^7>^1 7fl 

#-s}7) <ft^ ^^cHH Afl^g- A>^^- ^ifl^Cf. a, p^7> JIL^JE. ^<£7rt 

3^-2.5. ^H^^i ^H^-Tll ^r^M^ ^^-£7} ^ 7J-6J| 

tflSfl d^^M ^^#5.7} 3.7]} ^7}^}^], o]^ n]A^ MnS, CuS, (Mn,Cu)S^ ^#lr°l jl-g- 
i&iM ^^-i- ^1^1^ 
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<w> . £ 16)1 uJ-Ef\+ w>fif ^o], p^ 7 > JL^s. ^^^j-^oflA-^ MnS, CuS, (Mn,Cu)S^ ^IM"^ 
*1 ^1 f>}?\} ^^^l Jl-g-^^o] ^ = ^1, hJ^^oI 

0.003~0.005%^| ^-Mtt ^^S]-^^: #7]} °) 7 A^ *a«Hr ^##^1 ^€ 

3.711 -tf^l^ ^r^T^.. o]s. i^lH^ ^^1 f-^ol o . 003-0 . 005%5. S 

l^tl MnS, CuS, (Mn,Cu)S^l ^#1:^1 ^^a7l7> 0.2^m^l^>7> € <?>^^^.S 3^- 

<15> o]«q- ^ Afl^ a>4H MnS, CuS, (Mn,Cu)S« ^1^1^711 ^rS*]?l^ ^^ofl 

tfl^M ^^-sl-Tll £}&t}. ^ (1) Mn^l ^ 0.03-0.2%, S^ f"^ 0.003-0.025%, Cu^l 

0. 005-0. 2%S *>^^ #7l Mn, Cu, S3 IH^-i: ^Hr^l Mn+Cu<0.3, 
0.5*(Mn+Cu)/S:2-20^r ^*l-£^- S^}^- slA^H , (2) ©1^ *N1 Mr^^M ^ 

300°C/minol^-o.S ^ MnS, CuS, (Mn,Cu)S^l ^#1^ ^^3.7l7> 0.2um°]^}S. 

*Hl-5l-?)l ^Cf^ ^Jolcf. 

<16> ^, £ 2(a)^ 0.0042%C-0.11%Mn-0.082%P-0.012%S-0.03%Al-0.0024%N-0.04%Cu^l #o_s. 

0.5*(Mn+Cu)/S:6.25'?l ^zj-^o]] ttj.^. ^##^1 3.71* 2Aff zi£fl 

Hol4. £ 2(a)£l ZLSfls*. :B _Tg > 0.5*(Mn+Cu)/S<20# ^^Kr ^-f^l tflsfl ^zT-^^* S 
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^"MS MnS, CuS, (Mn,Cu)S^ ^3.7] 7} 0.2im°)^ ^ nr 

<17> 14^ C: 0.003-0. 005%, Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , 

Al: 0.01-0. 08%, N : 0 . 004%°1 , Cu : 0 . 005-0 . 2%£| -*3MH P:0.03~0.2% ^7>*|-^ f #7} Mn, 
Cu, S7> t)-^ 3^7d Mn+Cu<0.3, 0 . 5* (Mn+Cu) /S : 2-20* ^^Kr ^^:7iH*l ^##^1 ^53 
7}7\ Q.2im°]^\^. ^^Mlxf oL#;e£) 7 <HH ^f^sH^* 7]^ ^2*>7>^- 

7> #3?-£| 7}^ ^^^^l7> ^ 'gr^Hr 3^*1* ^ 

<18> M-6>7V, ^ ^ MnS, CuS, (Mn,Cu)S^l ^rS^I Mn-^ Cu^l ^t*|## 

Jit* MnS^f CuS^l ^^H4##°] ^>^^ &S.$°] ^ °1 ^ *| 

0.5* (Mn+Cu) /S^l wl7> 2-7^1 ™fl , (Mn,Cu)S^ ^ MnS^ CuS^l ^H4## 

o] ^o}^6]} ixf-eq- ^##oi £-i^7} tItH 7>^oi #o>^l^ ^j* SHl*V&Tl. 



<20> [M. ijh^o] ^0^7j-^] 

<2i> E+dLCC)^ ^-^^r 0 . 003-0 . 005%7> v}t\- . 
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<22> 



i&dbCC)^ %*&°\ 0.003*^1^ ^^Ml^ ^Jf^sHH ^Jl, 0.005% ^3^- 



<23> 



£#(Mn)^ 0.03-0.2%7> w>^^-tq-. 



<24> 



^Zt^r MnSS %<>H ^ ^ ^I^CHot shortness)* HJ*1 



MnS7> o]^^^-o] ^^o]]^ b]-^7> ^riife- JE^^f ^s^s} ^ofl 

a-1 -g-sflsqoi ^Alflcf^ ^^t^H 7l^>^ TfrQcq 0.03~0.2%S. ^ 

^o] 13}.^^. f-^o] 0 . 03%*1 ^ 31 -g- -S-^flS. # 

7l xtfl^-oH ^<I4|^ 0 1 *r 0.2% 3=.3)-£\ ^-f^lfe ^^°1 

<25> %(S)^1 ^-^^ 0 . 003-0 . 025%7> w}-HJ-aJ^>t}-. 

<26> %(S)^1 0.003%*1^1 ^^Ml^r MnS, CuS, (Mn,Cu)S ^#^°1 ^ ©H^- 

^#5^ ^##^1 ai7l7> tifl-f Stfl*fl7l ^^Sf-^o] 3^] gJrt}-. 0 .025% 2.^- 

^ ^-fofl^ Jl-S"^ Sfr&l f-^l ^ ^^l 3.711 ^>r*H, 3<1#H^ ^Bl7> $a 

<27> ^^Pl^-(A1)^1 "g-^^r 0.01-0.08%7> ti}^-5:>rq-. 
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^6\] s$-$s§ w o^l* $H ^7}^. *hf-Ti]^ ^ego) 0.01%^ ^ ^-Mfe JL 

-g-^^ <#o] igo} ^^-^o] j^x} o±3L t <£-=n]^ f-^o] 0.08%^4^l ^-Mfe ^.-§- 
S. ^fl^Rr ^ T&o} 

<29> ^(N)^ ^-^^r 0.004%^^V7]- ^B^^tf . 

A ^^°l *i S-VSKE-S. 0.004%°|-sl-7} wV^-xj^rf . 

<3i> «?1(P)^ ^-^^r 0.03~0.2%7> ^frf . 

7 oHl^i JH^Ks-i- ^^-rf. o]£] 0.03%^ ^ &o_ti| , 

0.2% ^-f^lfe <£^°1 0.2%5. ^l^}^. 

<33> ^z.^( Cu )o^ "g-^^- 0 . 005~0 . 2%7> ti>^sr>T^. 

< 3 4> ^e)^ Cu ^ ItI^^cHH ^^£7> ^^sfl^l^ 

0.2jtanol^ ^ ^ 0>}51 ^7> ^#3^ £^ 

^e^^H -g-^A^M -%^S.7} 71^1^ <?i^l 7l^*H 0.005-0.2% ^7>^rf. 

^■^} 0.005%^^ o]o} n)A^}7]} ^ £>J1 0 . 2%^^>Tg Stfl^-7fl t^JiS- 
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<35> #7] Mn^j- Cu^ 0 .3%°}-5}7} v}Qz\?%t±. Mn^ Cu^ 0.3%°]^°] ^##^1 

3.7)7} 7^ ^-^>7l ^7} 

<36> #7} Mn, Cu^ S^l 0.5*(Mn+Cu)/S:2~20# ?H Tal-e^^-i}. 

<37> S^r Mn, Cu^ ^^>^ MnS, CuS, (Mn,Cu)SS. ^^^^c-ll, *|#-I-8r Mn, Cu^ S 

^7}^d\) ^ ^^7} i^^j, 2*>7> : §-#| ^ , ^<W^*1^, 

*l^r°fl Mn, Cu^l- $$\ ^7>til(0.5*(Mn+Cu)/S(^7lA^ , 

Mn, Cu, ^^%)7> 2°1 ^o] 5^0) -ff-J:^ ^##o] ^o^p^ 203- s)-^ ^-f*!]^ 

*f^l ^rf. 0.5*(Mn+Cu)/S^ «l7}- 2-20^1 ^£MH ^##^1 ^%^37)^ ^6>^]^ 
til, 0.5*(Mn+Cu)/S^ V) 7} 7* 7}^<LS. ^#-g-^ ^ -g-i^ S^^l ^^1^. 

0.5*(Mn+Cu)/S^l wl7> 7°ll5-HH^r (Mn, Cu)S^ ^-^#1" iL^ ^fl-f MnS, CuS^l ^^f- 

^Mr^l ^SVXI t&o] g:£^ 3J°1^. 0.5*(Mn+Cu)/S^l ^7> 7^.^ 7^1^ 3.7} 
*\o}7\ ^-^5. I-^P-ST-jI ^ri^r7> #<>|^r ^ (MN, Cu)S^ °o to l ^M7l 

<38> £L 1^^^ >$-g-3H*| ^##^] ^^-3.71^ Q.2im°]^\7\ 

<39> <g^^sfoll ii)-5.t£ MnS, CuS, (Mn, Cu)S^##^ 3.7l7> ^^^HH^ 2*> 
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5-37171- 0.2pm ^-Mfe ^^js^o] #jL, 2^7>^-^, ^°l*oM3*l 

^, ^^H^*!^- #*1 ^rCf. 



ul-o>7l-, ^^r^Hl^l 0.2^1*1-51 ^##^1 £-5.^7> 4.5X10 6 7fl d\<#<£ ufl i 

S ^cl^^l^7l- ^6>^1^ ^<W^l^r -ir^M ^T^H 4-8 °1 *1 ^M" 

^1^31 tb^l7} ^##^1 £r3*r°11 tcj-el- ^o]^^l^ ^ifloiwj- 

^^1^ ^-o]^]- 5E*h ^^-^^l^i^ 0.5*(Mn+Cu)/S^l ^17} 2~7^ 

ttfl, 0.2^1^1-21 ^##^1 £-5^7} 2.2X108711 ol^-oj^ 3.7)1 ^tflc>| 7>^^ c-l^r 3711 7fl^i 



<42> ^ #7l I^U^^f ^^HHi-i- M ^^ft^^M 

MnS, CuS, (Mn,Cu)S^##^l ^37l7l- 0.2^ °l*}-& ^^S.^- ^cll JRM St*}. t|^>^- 

<£^H °1# ^##^1 ^ 371^ ^7>^£l 7H7><l^r£, ^#l£r3 ^ ^1 

°J"W ^1 <1 ^ ^zH^£all *1^*!<?1 <^-g: 

<43> [HtJ: tl"^2:^i] 

1100°C°l^-ol ^#^^1-4. ^7}ff£7} 1100 °C *1 ^ ^-^Mlfe ^7><l^r37> ^0} oj^^ 
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4*3$. Stfltt CuS7> -g--sfl£|*l ^-BflS ^>&M ^MS. 2lt 



^-^^^£71- Ar 3 €^fl^£ ^-f^lfe ^^^-S. 7>^ol t^VS- ^-°]rc>]-u| 5}- 

<?!^°1 3.711 7^V7l ^^roln]-. 
<46> <1 €#1^1 ^^H^b 300°C/min°l-#A5. ^3^1 4 

e-> 2<0.5*(Mn+Cu)/S<205. ^eKS ^z]-^£7l- SOO'CAnin^l ^l ^ ^##^1 ^^-3.7]7> 0.2 



71 tcfl^olrl-. 0.5*(Mn+Cu)/S7> 20S-4£} ^-f<^ 7.fl 7]- 1 ^ ^-g^sl irflt ^## 0 1 

^zl-^£7> 15] Sf£ Afl^g- ^o] ^5]^ ^ ^#1-^ r/l^sll^l^ 

£ 2b, 0.0041%C-0.16%Mn-0.062%P-0.005%S-0.03%Al-0.0025%N-0.11%Cu). £ 2^1 ZL2fl^» iL 1 ^, 

^z^£7} 3.7l7> ^Hl^iis. ^z}^je<^ €-£-tt 

i4, ^2q-^2.7> 1000°C/rain^l^-^ms ^Hl^ xi\ o)^ #o zs 

£^ 300-1000 °C /mi n7> iL4 Tal-B^^r}-. 



<47> [^S7d] 

<48> #7^ ^-o] ^TV^ig- ^^l^r ^#1# ^#1^^ 700 °C <>1 ^-7> 

^tf . ^-SrSLy} 700°C2^ ^-f^l^ ^##ol ^t]\^}7\} ^W^l 
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<49> [^^HHis^i] 

<50> ^ 50~90%^1 ^HrS. «J§}^ tf}^ ^^^Mr^l 50%v]t£2) 

^ ^^fl^ ^S^^l ^71 i^-Al ^ 3.711 ^#*H T-M^^ 

S^SI-S. # ^^>W. ^^>^1-€: 0 1 90%S3)-^ ^ -foliar ^^£r ^3 *| ^ 

6 <M ^ ^} afl^lU^: iL-si^ ui^- ni^i^M ^"KB}. 

<51> [a^.^^.] 

<52> «^#^^- £-3E.fe ^^^-^ Ir-fi-tb ^Ibl- ^<*1Hfe 500~900°C 

Qsl^. wH^^Mm <^^^m# io^~30^ ^^i^s. 3Ht} ; 

<53> o]^}, £L ^t^-jr ^A]^]^- ^parH Jit} ^1^0.5. ^^tb^}. 

<54> [^A]^] 

10°C/^ #£5. 750°C^ 40s 7><1^1-^ ^l^j-^rf. dL^-^ 7)A^ ^H3* 

*>7l ^3fl ASTMtM(ASTM E-8 standard)^! S^^o.^. 7\^\<&t\. Sl^H^M 



22-13 



0030099464 2004/11/24 

(INSTRONAh Model 6025)» 1HI#£ , Sl^E., ^°llH3 ^(r^), t£ 

iflolwj-^ *l^(ArlD ^ 2*>7B^^^-^ ^*>5W. ^7)^ r m =(r 0 +2r45+r9o)/4, 

Ar=(r 0 -2r45+r 9 o)/2^c|-. ^Jf^S)-^^ 2%$\ ^ 170°C^1^ 20^ 
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13. 2] 
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<58> s. 1, 2<M Als.l~4(^^-)^r ^##^1 -3-371 7} 0 . 2^1 ^3l*\ jUt5L°]5L ^^-7§ 

3H^-£- g ifl2*>7>^#l^ -f^W. ^1 0.5*(Mn+Cu)/S^ t>l7> 7*1 

ts}91 ^)S.1~S(^^)^ o_ 7 J-£ ^ ^^©1 -f^tNl, °1tt MiiS CuS^JlS. ^ 

0.5*(Mn+Cu)/S£l w]7l- 7°1^°J ^ 3.7} 7$r°}7\ It^-^jI 3e*>7> *\ 

<59> ^J-Jg, A]^.5(Wli51^-)^l ^-f -%l"^-7 0 >£7> ^Jl, A] ^6(^151^)^ 

. A]S7(H]517j-) ©- H.7l7> 7^ ^^-^ %T-^-7j-^7> 

<60> Al^.8~10(^5fl7j-)^ IF^J-^S ^7£5L7} o}xj 5} 2^>7>^#| ^ ^r££ ^ 

of sKi-o] 3-&<>l ^4. 

Slx*\ 7}^ ^ ^2^>7>^-#l^ ^ at!: -f^rW". 

<62> 
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[^U- l] 

f^%S. C: 0.003-0. 005%, Mn:0. 03-0.2%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N:0.004%^*>, 
P:0.03~0.2%, Cu: 0.005-0. 2%, <#7] Mn, Cu, S7> S7i Mn+Cu^0.3, 0.5*(Mn+Cu)/S:2-20 

« ^^-ZL , 14^ *1 Fe ^ 7M l:7>2t]«T- ^-^#5. -^M^ ^3.7] 7} 0.2^1^1- 

2] 

*ll 1%M1 &<H>H, ^##^r MnS, CuS, (Mh,Cu)SolJL, #7l 4.5X10 6 7fl 

[33^* 3] 

*l] 11H 9X°]*\, ^"71 0.5*(Mn+Cu)/S:2-7<a^: *>fe JL7J-E. 

[^n^ 4] 

^^%^. C: 0.003-0. 005%, Mn: 0.03-0. 2%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N : 0 . 004%°1 ~&} , 
P:0.03~0.2%, Cu:0.005~0.2%, #7] Mn, Cu, S7> 4^ S7i Mn+Cu<0.3, 0.5*(Mn+Cu)/S:2-20 
♦ ^-&> al , Fe ^ 71E} l:7>3tl^ S^tt 1100 TC^l^ ^£5. 7l]7> 

Itt ^ °>-t-^ Ar 3 ^Bfl^ o] a o v^ s -Srf-o^ <I?J:<y-<£l 300°C/min^l^ \$ 

^■5}JL 700 "C^T-^ £-5.<*IH t^hg-, 50-90%^ <^b§:S. ^^r ^^Kn., 500-900 °C ^rS. 
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5] 

*)1 4%H1 $&*M, #71 ^^^Itt MnS, CuS, (Mn,Cu)S^ ^^37l7> 0.2jum 

o] *>s. , #7] ^#-§-^ 2.3X10 6 7fl <^l#^-g- ^ -t^SHI X| 

6] 

*l| 4"%H1 SA^i, #7] 0.5*(Mn+Cu)/S:2-7^^ ^JlS. £|-^r ^sj-^ Jl 7 J-£ ^^J" 
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IS. 2b] 



E 
FT 

m 

OHU 
•KHU 



0.5*(Mn+Cu)/S>20 




400 



600 800 
£ CC /min) 



1200 



22-22 



